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have measured the amount of summation occurring at threshold between gratings which move in opposite directions. The small amount of summation observed at low spatial and high temporal frequencies is approximately consistent with the action of direction-selective mechanisms, as proposed
by Levinson and Sekuler (1975) . provided that probability summation between such mechanisms is taken into account. However, at high spatial and low temporal frequencies much more summation is found, an amount approximately consistent with detection by directionally non-selective mechanisms. We have also measured thresholds for identifying the direction of a moving grating. For those gratings which show little summation, direction of motion is judged correctly at the detection threshold, while for those gratings which show the most summation.
the identification threshold is considerably above the detection threshold. Levinson and Sekuler (1975) have reported that the sum of two gratings of equal contrast and spatial frequency which move with equal velocity in opposite directions is little or no more visible than either grating alone. They have taken this lack of summation to indicate that mechanisms exist in the human visual system which respond to motion in one direction, but are insensitive to motion in the opposite direction. This same conclusion has also been drawn from many experiments on direction-specific adaptation and movement aftereffects. These studies have been reviewed by Sekuler (1975) and Thompson (1976) .
INTRODUCTION
The sum of two oppositely moving gratings (a counterphase grating) does not itself move, but varies in contrast sinusoidally in time. Since the time-course of a grating stimulus may always be resolved into a collection of temporal sinusoids, it may also be resolved into a collection of moving gratings. If Levinson and Sekuler's result were obtained at all spatial and temporal frequencies, then all grating stimuli, whatever their time-course and whether or not they moved, might be detected by direction-selective mechanisms. Furthermore, it has been shown that many spatially aperiodic stimuli are detected at contrasts at which one or another of their periodic constituents is at threshold (Graham, 1977) . so it is possible that alI visual stimuli are detected by mechanisms which are selective for direction of motion. This outcome would have important consequences for models of the spatial and temporal sensitivity of the eye, and we have therefore attempted to assess its validity. To do this we examined sensitivity to drifting and counterphase gratings with spatial frequencies of 2. 4 and 8 c/deg and temporal frequencies of 1.5, 3.1. 6.2 and 12.4 Hz. The procedures used in these experiments differed in several ways from those of Levinson and Sekuler. First, we collected frequency-of-seeing data for discrete presentations rather than using the method of adjustment with continuous exposure ctf the stimulus. This technique allows precise control of th; stimulus time-course. reduces the probability and magnitude of eye movements occurring during the stimulus, and allows for more rigorous tests of direction-selective and non-selective models.
We have also examined the informational properties of the detecting mechanism.
If the mechanism responds only or primarily to one direction of motion, and if the mechanism always indicates to the observer motion in that preferred direction, then the direction of a moving grating should be reported as accurately as its presence or absence. This test has been applied to a subset of the stimuli noted above. 
